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SPECIAL CIVIL AIR REGULATION 

TURBINE-POWERED TRANSPORT CATEGORY AIRPLANES OF CURRENT DESIGN 

On July 23, 1957, the Board adopted Special C i v i l A ir Regulation No. SR-Ji22 which sets forth 
airworthiness requirements applicable to the type cer t i f i cat ion and operation of turbine-powered 
transport category airplanes for which a type cert i f icate i s issued after August 27, 1957. Included 
i n that regulation was a new set of performance requirements, with respect to which the Board i n d i 
cated that consideration would be given to any changes found necessary as a result of further study 
and experience. The preamble to SR-I422 contains the relevant considerations leading to i t s promul
gation and i s considered to provide the basic background for this regulation. 

Since the adoption of SR-lt22, considerable study has been devoted to the new performance r e 
quirements by a l l interested part ies . As a result of these studies and of further experience gained 
in the design, cer t i f i cat ion , and operation of turbine-powered airplanes, certain issues with respect 
to SR-U22 require re-evaluation. This regulation ref lects the resolution of most of the outstanding 
issues i n the l ight of the best information presently available to the Board. 

The following provisions of this regulation differ from, or are additional to, the provisions of 
SK-u22: Introductory paragraph; item 15 SS l i T . l l l ( c ) j tiT.112: liT.lllt (b ) , (b)(1) . (b) ( l i ) , and ( c ) j 
introductory paragraph of UT.116; UT.116 (b) , ( c ) , ( e ) , and (g) ; UT.117 j iiT.117aj UT.119; oT.120 ( a ) , 
(a) (1 ) , (b ) , (b)(1) , ( c ) , ( c ) ( 2 ) , ( c ) ( 3 ) , (d) , and (d)(3) ; l i T . i a (a) and (b) : introductory paragraph 
of UT.122: &T.122 (b) , ( f ) , and (g) : l j T U 2 3 (a ) (1 ) , ( a ) ( 2 ) , (a ) (3 ) , and (b) : 4T.7ir3 ( c ) j hOT.8l (b) and 
(c) j UOT.82J UOT.83 ( a ) ( 2 ) ( i i i ) , (b)(2) , and ( b ) ( 2 ) ( i i ) ; item hi and item 5. Of these provisions, the 
following differ from those proposed i n C i v i l Air Regulations Draft Release No. 58-6: "§§ U T . l l l ( c ) ; 
UT.112 (a)(ti) ; UT.Uh (b)(U), ( c ) , (c ) (2) , ( c ) ( 3 ) , and ( c ) ( a ) ; UT.116 (c) and (e) j UT.117 (b)(1) and 
(b) (2) j ltT.119 ( a ) ; 2jT.120 ( a ) : UOT.81 (c) and U3T.11 ( c ) . 

With respect to the appl icabi l i ty of this regulation, experience with cert i f icat ion under SR-Ji22 
indicates that a lead time of about two months between the date of adoption of the regulation and the 
date of issuance of the type cert i f icate should provide a reasonable period of tiroe within which to 
show compliance with this regulation. I n view of t h i s , and i n the interest of having uniform regula
tions applicable to most of the turbine-powered airplanes, i t i s considered advisable to have this 
regulation apply to a l l such airplanes for which a type cert i f i cate i s issued after September 30, 1958. 
Turbine-powered transport category airplanes for which a type cert i f icate i s issued on or prior to 
September 30, 1958, may comply with the provisions of this regulation i n l i e u of SR-U22. I f this op
tion i s exercised, i t i s intended that compliance be shown with a l l the provisions of this regulation 
and i t i s not intended to permit a showing of compliance with portions of this regulation and portions 
of SR-1|22. 

The provisions of this regulation involve the following technical i ssues : 

A substantive change i s made by introducing an all-engines-operating take-off i n establishing the 
take-off distance. Presently, the take-off distance i s based only on a one-engine-out take-off. To 
insure that an adequate margin of safety w i l l exist for day-in and day-out operations, the minimum 
take-off distance i s being related to both the_one-enpine-inoperative distance now prescribed and to 
the distance with a l l engines operating, with a factor of 1.15 being applied to the l a t t e r . 

There are also included important changes with respect to the speeds applicable to the take-off 
path. The provisions of SR-U22 prescribe that the airplane shal l be accelerated on or near the ground 
to the speed V?. This provision has been subject to varying interpretations having a "narked difference 
in effect on the resultant level of performance. The issue i n this matter i s whether or not the a i r 
plane should be permitted to l i f t off the runway at some speed below Vg. Because of Idle increased 
acceleration of turbine-powered airplanes, the tendency to overshoot the l i f t - o f f speed w i l l be greater 
than on piston-engine airplanes and this tendency increases with the reduction in weight of the a i r 
plane. To r e s t r i c t l i f t - o f f to the minimum take-off safely speed Vg would unduly extend the take-off 
distance i n cases where such overshooting of speed occurs. Such a res tr ic t ion would be unnecessarily 
conservative and would not ref lect r e a l i s t i c take-off procedures. For these reasons this regulation 
permits the airplane to l i f t off the ground at a speed lower than the Vg speed, but prescribes certain 
l imiting conditions. The l i f t - o f f speed i s related to a rotational speed Vg which must not be less 
than 95 percent of the minimum Vg speed and must be 10 percent greater than a speed at which no 
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hazardous characteristics are displayed by the airplane, such as a re lat ive ly high drag condition or a 
ground s t a l l . The V 2 speed has been re-defined to take into account the increment i n speed arising i 
from overshoot tendencies. Under the new definition, the minimum speed corresponds with the raini-
Eoa take-off safety speed as now defined ir. SH4>22. With respect to the take-off path, the V 2 speed 
i s required to be attained prior to reaching a height of 35 feet above the take-off surface and thus 
i s related to the selection of the rotational speed. Further, there i s a revision which requires V 2 
to be maintained as close as practicai ie at a constant value from the 35-foot point to a height of IjOO 
feet above the take-off surface. This speed i s the speed at which the prescribed laininnun take-off 
gradients must be met. 

There i s introduced i n this regulation the concept of unbalanced take-off f ie ld lengths. SR-li22 
does not preclude unbalancing of f ie ld lengths, provided that the lmbalarjCirig i s within the length of 
the runway. Other countries have employed niibalancing with respect to so-called "stopways" and " c l e a r 
ways." I t appears that United States operators ultimately w i l l find i t advantageous to resort to the 
use of unbalancing, but probably not to the sane extent as practiced i n other countries. On the premise 
that only clearways w i l l be u t i l i z e d , the anendments have been formulated accordingly. Clearways, as 
defined herein, are areas not suitable for stopping the airplane i n the event of an aborted take-off, 
but adequate to provide additional take-off distance for climb-out. To safeguard operations u t i l i z i n g 
clearways, there i s introduced the concept of a take-off run which operationally relates to the determi
nation of the minimum runway length required. The take-off run i s defined as the greater of the h o r i 
zontal distances along the take-off path to a given point with one engine.inoperative or with a l l 
engines operating, with a cargin of 15 percent being added to the l a t t e r . The take-off run i s measured 
froffl the beginning of take-off to a point equidistant between the point where the airplane l i f t s off and 
the point where a height of 35 feet i s reached. The required runway length must not be less than the 
take-off run nor less than the accelerate stop distance. 

According to tiie definition given, a clearway i s subjected to the control of the airport authorit ies . 
I t i s not intended, however, that there be ownership by the airport authorities of the area i n which the 
clearway l i e s . The objective for requiring control by the airport authorities i s to insure that no 
f l ight w i l l be init iated using a clearway unless i t i s determined with certainty that no movable obstacle 
w i l l exist within tbe clearway when the airplane f l i e s over. 

I t i s anticipated that the introduction of clearways w i l l offer further p o s s i b i l i t i e s of increasing 
the u t i l i t y of existing airport f a c i l i t i e s i n this country. When such areas can be integrated into 
existing f a c i l i t i e s , economical benefits w i l l accrue to the community and the operators. I n addition, 
since clearways are presently available at seme of the airports i n other countries, United States oper
ators w i l l have the opportunity of taking advantage of such f a c i l i t i e s . 1 

There are included changes with respect to the prescribed minimum altitude of 1,000 feet relative 
to the take-off path and to the one-engine-inoperative and two-engine-inoperative requirements applicable 
to the v i c i n i t y of the airport . Heretofore, the C i v i l Air Regulations have incorporated the reference 
alt i tcde of 1,000 feet i n respect of performance c r i t e r i a over the airport . Obscure as i s the s i g n i f i 
cance of this altitude operationally, the altitude of 1,500 feet has worldwide precedent of baing used 
as the altitude above the airport at which, generally, IFR approaches are ini t iated and go-around pro
cedures executed. For this reason, the changes made extend the take-off path to a rairdmum altitude of 
1,500 feet and make this altitude applicable to the prescribed performance c r i t e r i a above the airport 
for the one- and two-engine-inoperative en route requirements. I t i s not anticipated that these 
changes w i l l create any problem with respect to the en route stages of f l ight ; however, i t i s realized 
that a further extension of the take-off path might add to the problem of obtaining accurate data on 
obstacles re lat ively distant from the airport . The Board finds that the extension of the f l ight path 
to 1,500 feet i s warranted in l ight of the operational significance of this altitude and because the 
extended f l ight paths w i l l provide sore ful ly for adequate terrain clearance at the end of the take
off path. 

There i s included a change with respect to the take-off path whereby the take-off f l ight path i s 
established as starting froa a 35-foot height at the end of the take-off distance and a net take-off 
f l ight path i 3 prescribed for operational use. This l a t t e r change i s for consistency with the speci 
fication of net f l ight paths for the en route stages of f l ight and to simplify determination of ob
stacle clearances operationally. The net f l ight path i s specified to be the actual f l ight path 
diminished by a gradient of 1,0 percent. I t i s intended that the net f l ight path be obtained from the 
gross flight path by simple geometric means. 

The change i n the altitude from 1,000 to 1,500 feet previously mentioned, as well as a re-evalua
tion in other respects of sone of the climb gradients i n SR-!i22, just i fy certain changes. The gradients 
of l.h arad 1.8 applicable to the take-off path and the f inal take-off climb are being reduced to 1.2 and 
1.7 for two-encine and four-engine airplanes, respectively. I n addition, the gradients of 1.1) and 1.8 
i n the one-engine-inoperative en route case are being reduced to 1.1 and 1.6, respectively. 

Changes are made with respect to the one-engine-inoperative take-off climb by interrelating more 
r e a l i s t i c a l l y the prescribed airplane configuration, weight, and power. These changes, i n effect, 
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permit meeting the prescribed gradients of climb at s l ight ly higher airplane weights than would be 
possible under the presently effective provisions. 

There i s included a change to the provisions applicable to the one-engine-inoperative take-off 
climb with landing gear extended which increases the prescribed minimum gradient from substantially 
aero to 0,5 percent for four-engine airplanes. This change i s made to attain consistency i n the di f 
ference between gradients applicable to twins and fours. 

Changes are incorporated i n connection with the two-engine-inoperative en route requirement. 
Representations have been made that the gradient of 0,6 percent now prescribed i s unduly conservative. 
On the other hand, i t has been pointed out that the fuel requirements for this case are not r e a l i s t i c a l l y 
covered. Both of these contentions warrant consideration and changes are included which reduce the 
margin gradient from 0.6 to 0.5 percent, reduce the prescribed altitude from 5,000 to 2,000 feet, and 
require scheduling the f l ight so that there i s sufficient fuel on board to reach the airport and subse
quently to f ly for 15 minutes at cruise power or thrust . 

Changes are also made relative to the approach and landing stages of f l i g h t . There i s a new pro
vision which requires the establishment of procedures for the execution of missed approaches and balked 
landings, A question has been raised as to whether the speed l imitation of 1.5 V a applicable to the 
approach condition i s r e a l i s t i c a l l y related to the normal day-in and day-out landing procedures. To 
insure that i t w i l l be so related, i t i s required that the speed used for demonstrating the approach 
climb be established consistent with the landing procedures, but that i t not exceed 1,5 V a » I n addi
tion, the approach gradient of 2.8 percent prescribed for four-engine airplanes i s being reduced to 
2.7 percent to obtain consistency i n the differences between gradients applicable to twins and fours. 

A change i s made to the "all-engines-operating landing climb" provisions which now require a U.O 
percent gradient of climb i n the landing configuration. On the premise that requiring the landing 
configuration during the climb after a balk i s unduly conservative, consideration was given to a pro
posal to permit showing of compliance with the U.O percent gradient of climb i n the configuration 
which would exist 5 seconds after the i n i t i a t i o n of the climb. Further study of this proposal i n d i 
cated that such a rule would tend to introduce complications i n design and lead to less favorable op
erating procedures which ultimately would not contribute to safety. One of the most important factors 
i n connection with this configuration i s the response of the engines to throttle movement. Therefore, 
there i s a provision which requires that the power used in showing compliance with the climb gradient 
be that power or thrust attained 8 seconds after i n i t i a t i o n of movement of the power controls to the 
take-off position from the minimum f l ight i d l e position. I n addition, for consistency with the pro
cedures used for determining the landing distance, the speed l imitation of l . U V s i s reduced to 1.3 V s . 
Concern has been indicated to the effect that any reduction i n the prescribed gradient of U.O percent 
might not insure i n a l l cases the a b i l i t y of the airplane to continue a safe climb after a balk. To 
provide a further safeguard, the take-off weight-altitude-temperature limitations (WAT limitations 
stemming from the application of the one-engine-inoperative take-off climb requirements) are being 
made applicable to the reaximum landing weight at the airport of landing. I n the past, the landing 
weight limitations were applicable to the airport of destination but not to the weather a l t e r 
nates. This regulation makes both the take-off weight and landing weight limitations equally ap
plicable to the airport of destination and the weather alternates. In view of the aforementioned 
changes, a reduction of the required climb gradient from U.O to 3.2 percent i s just i f ied and included 
i n this regulation. 

In addition to the substantive changes which have been discussed, there are three significant 
changes of a clarifying nature. The f i r s t deals with the determination of the landing distance as a f 
fected by devices or means other than wheel brakes. There i s included a provision similar to the one 
applicable to the accelerate-stop distance for application to the landing distance. This provision 
permits the use of means other than wheel brakes i n the determination of the landing distance. Addi
t ional ly , there i s a change to the provision which requires i n some cases the determination of the 
landing distance with one engine inoperative. I t i s believed that the new requirement expresses the 
intent more c l e a r l y . One of the more obvious applications of this provision i s i n respect of turbo-
propeller airplanes. Such airplanes usually are landed with the propellers i n a relat ively high drag 
position. I f one of the engines becomes inoperative, i t s propeller would be expected to be i n a 
relat ively low drag position with the consequence of a longer landing distance than with a l l engines 
operating. I n such a case i t i s required that the landing distance be determined with one engine 
inoperative unless use could be made by the crew of other means ( e . g . , reverse thrust not otherwise 
considered i n determining the landing distance) which would reduce the landing distance at least to 
that determined for all-engine operation. 

The second c l a r i f i c a t i o n being included deals with the provision setting forth the procedures 
which must be included i n the Airplane Flight Manual. This provision i n SR-U22 does not make clear 
what procedures are involved and whether the procedures are considered to be limitations on the op
eration of the airplane. The c l a r i f i c a t i o n i n language specifies that the procedures which are i n 
cluded with the performance limitations s h a l l be considered only as guidance material . 
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The third c lar i f icat ion concerns the applicability of the performance limitations prescribed i n 

Sfi-li22. These consist of the "cert i f icate l imitations" and the "operating l imitat ions . " The former 
relate to maximum take-off and landing weights, minimum take-off distances, accelerate-stop distances, 
and the operational l imits imposed upon the airplane. These l imitations, being part of the conditions 
of the type and airworthiness cert i f icates , must be complied with at a l l times irrespective of the 
•type of operation being conducted ( e . g . , a i r c a r r i e r , private, cargo). The "operating l imitat ions , " 
distinct from the "cert i f icate l imitat ions , " are only applicable when required by the operating parts 
of the regulations (Parts IsO, Id, and hZ require compliance for passenger operations). Although i t 
appeared that previous Board pronouncements regarding this general principle as well as the explana
tion contained i n the preamble to S3-4i22 would make the issue quite c lear , i t has come to the Board's 
attention that there i s s t i l l so-s misiuiderstanding of this matter. Apparently this misunderstanding 
stems from the fact that SR-U22 prescribes operating rules for a i r c a r r i e r operations which contain 
both the "cert i f icate l imitations" and the "operating l imitations" while no prescription i s given to 
non-air-carrier operations; thus giving an impression that not even the "cert i f icate l imitations" axe 
applicable to non-air -carriers . The inclusion of " cert i f icate l imitations" for a i r carrier operations 
with the "operating I m i t a t i o n s " was seant only to provide the operators with the convenience of hav
ing together tis complete prescription of the applicable performance l imitations, notwithstanding that 
such an inclusion, i n fact , duplicates the general requirement of compliance with the "cert i f icate 
l imitations" contained in the Airplane Flight Manual, In view of the possible misunderstanding which 
might exist from the aforementioned inclusion, there are included i n t h i s regulation the same " c e r 
t i f icate limitations" for application to a l l operations under the provisions of Part b,3 of the C i v i l 
Air Regulations. 

I n addition, other changes of a minor nature are included herein, the most significant of which 
i s the generalization of the s t a l l speed V S , elimiaating reference to V S q and ^s^* 

Of the changes to SR-U22 made in this regulation, there are a number which might require further 
consideration as studies continue and as additional experience i s gained with the application of these 
new rules . Several of these involve new concepts with which U . S . operators have had l i t t l e or no 
experience. These entai l the requiraients relat ive to unbalanced f ie ld lengths with respect to c l e a r 
ways, to the rotational speed, and to the all-engine take-off distance. Strong representation has 
been made to the Board to the effect that the numerical factors applicable to the aforementioned rules 
are too high and should be reduced pending further experience. The Board considers that i t would not 
be i n the public interest to reduce any of these factors unt i l such time as further experience i n d i 
cates that thesy are i n fact overly conservative. Realizing, however, that these issues are of con
siderable importance i n prescribing a practicable l e v e l of performance, the Board stands ready to r e 
consider the relevant provisions of this regulation at such time as substantiating information i s 
received. 

There are areas other than those previously mentioned where additional refinement of detai ls may 
be advisable. This i s so particularly i n the case of the requirements pertaining to the landing stage 
of f l ight , to the take-off l a t e r a l clearances, and to the two-engine-inoperative en route gradient 
isargin. I t i s anticipated that , after further study of the regulation and especially after i t s appl i 
cation in the design, cert i f icat ion , and operation of forthcoming turbine-powered airplanes, the de
s i r a b i l i t y of changes may become more apparent. I t i s the intent of the Board to consider without 
delay such changes as might be found necessary. Only after ttte provisions of this Special C i v i l Air 
Regulation are reasonably verified by practical application w i l l the Board consider incorporating them 
on a more penaanent basis into Parts lib, to, Id, U2, and U3 of the C i v i l Air Regulations. 

This Special C i v i l Air Regulation i s not intended to compromise the authority of the Administrator 
under § kb.10 to impose such special conditions as he finds necessary i n any particular case to avoid 
unsafe design features and otherwise to insure equivalent safety. 

Interested persons have been afforded an opportunity to participate i n the malting of this regula
tion (23 F .R. 2139), and due consideration has been given to a l l relevant matter presented. 

I n consideration of the foregoing, the C i v i l Aeronautics Board hereby makes and promulgates the 
following Special C i v i l Air Segulation, effective July 2, 1958: 

Contrary provisions of the C i v i l Air Regulations notwithstanding, a l l turbine-powered transport 
category airplanes for which a type cert i f icate i s issued after August 27, 1957, shal l comply with 
Special C i v i l Air Regulstior. ' " c . SR-122 or, alternatively, with the following provisions, except that 
those airplanes for which a type cert i f icate i s issued after September 30, 1958, shal l comply with 
the following provisions: 

1. The provisions of Part lib of the C i v i l Air Regulations, effective on the date of application 
for type c e r t i f i c a t e ; and such of the provisions of a l l subsequent amendments to Part Ub, i n effect 
prior to August 27, 1957, as the Admird.strator finds necessary to insure that the level of safety of 
turbine-powered airplanes i s equivalent to that generally intended by Part ljb» 



- 5 -
2, I n l i e u of §g ljb.110 through Ub.125, and Ub.?U3 of Part Ub of the C i v i l Air Regulations, the 

following shal l be applicable: 

PERFOHHAHCE 

UT.llO General. 

(a) The performance of the airplane s h a l l be determined and scheduled i n accordance with, 
and 'shall meet the minima prescribed by, the provisions of §§ UT.110 through UT.123. The performance 
l imitations , information, and other data s h a l l be given i n accordance with § UT.7U3* 

(b) Unless otherwise speci f ica l ly prescribed, the performance s h a l l correspond with ambient 
atmospheric conditions and s t i l l a i r . Humidity s h a l l be accounted for as specified in paragraph (c) 
of this section, 

(c) The performance as affected by engine power and/or thrust shal l be based on a relat ive 
humidity of 80 percent at and below standard temperatures and on 3U percent at and above standard tem
peratures plus f>0°F. Between these two temperatures the re lat ive humidity s h a l l vary l i n e a r l y . 

(d) The performance s h a l l correspond with the propulsive thrust available under the part icu
l a r ambient atmospheric conditions, the particular f l ight condition, and the re lat ive humidity speci 
fied i n paragraph (c) of this section. The available propulsive thrust s h a l l correspond with engine 
power and/or thrust not exceeding the approved power and/or thrust l ess the insta l lat ional losses and 
less the power and/or equivalent thrust absorbed by the accessories and services appropriate to the 
particular ambient atmospheric conditions and the particular f l ight condition. 

UTJ.I1 Airplane configuration, speed, power, and/or thrust ; general. 

(a) The airplane configuration (setting of wing and cowl f laps, a i r brakes, landing gear, 
propeller, e t c . ) , denoted respectively as the take-off, en route, approach, and landing configurations, 
s h a l l be selected by the applicant except as otherwise prescribed, 

(b) I t s h a l l be acceptable to make the airplane configurations variable with weight, a l t i 
tude, and temperature, to an extent found by the Administrator to be compatible with operating pro
cedures required i n accordance with paragraph (c) of this section. 

(c) In determining the accelerate-stop distances, take-off f l ight paths, take-off distances, 
and landing distances, changes i n the airplane's configuration and speed, and i n the power and/or 
thrust s h a l l be i n accordance with procedures established by the applicant for the operation of the 
airplane i n service, except as otherwise prescribed. In addition, procedures s h a l l be established for 
the execution of balked landings and missed approaches associated with the conditions prescribed i n 
SS UT.119 and 1+T.120 (d) , respectively. A l l procedures shal l comply with the provisions of subpara
graphs (1) through (3) of this paragraph. 

(1) The Administrator s h a l l find that the procedures can be consistently executed i n 
service by crews of average s k i l l , 

(2) The procedures shal l not involve methods or the use of devices which have not been 
proven to be safe and rel iable* 

(3) Allowance s h a l l be made for such time delays i n the execution of the procedures 
as may be reasonably expected to occur during service . 

UT.112 Stal l ing speeds-

(a) The speed v"s s h a l l denote the calibrated s t a l l i n g speed, or the minimum steady f l ight 
speed at which the airplane i s controllable, i n knots, with: 

(1) Zero thrust at the s ta l l ing speed, or engines idl ing and throttles closed i f i t 
i s shown that the resultant thrust has no appreciable effect on the s ta l l ing speed; 

(2) I f applicable, propeller pitch controls i n the position necessary for compliance 
with subparagraph (1) of this paragraph; the airplane i n a l l other respects (f laps, landing gear, e t c . ) 
i n the particular configuration corresponding with that i n connection with which ? s i s being used; 

(3) The weight of the airplane equal to the weight i n connection with which V s i s 
being used to determine compliance with a particular requirement; 

(k) The center of gravity i n the most unfavorable position within the allowable range. 

http://UTJ.i1
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(b) The s t a l l speed defined i n t h i s s e c t i o n s h a l l be the minimum speed obtained i n f l i g h t 

t e s t s conducted i n accordance w i t h the procedure of subparagraphs (1) and (2) o f t h i s paragraph. 

(1) Wi th the a i r p l a n e t r i a n e d f o r s t r a i g h t f l i g h t a t a speed o f l . l i V s and from a 
speed s u f f i c i e n t l y above the s t a l l i n g speed to i n s u r e steady c o n d i t i o n s , the e l e v a t o r c o n t r o l s h a l l 
be a p p l i e d a t a r a t e such t h a t the a i r p l a n e speed r e d u c t i o n does not exceed one knot per second. 

(2 ) During t h e t e s t p r e s c r i b e d i n subparagraph (1 ) o f t h i s paragraph, the f l i g h t 
c h a r a c t e r i s t i c s p r o v i s i o n s o f § u b j . 6 0 of P a r t lib of the C i v i l A i r Regulations s h a l l be compl ied "with , 

UT.113 T a k e - o f f ; g e n e r a l . 

( a ) The t a k e - o f f d a t a i n s^i l i T . l l h through ljT.117 s h a l l be determined under the c o n d i t i o n s 
of subparagraphs (1 ) and (2} o f t h i s paragraph. 

(1 ) i t a l l w e i g h t s , a l t i t u d e s , and ambient temperatures w i t h i n the o p e r a t i o n a l l i m i t s 
e s t a b l i s h e d by the a p p l i c a n t f o r the a i r p l a n e . 

(2 ) In the c o n f i g u r a t i o n f o r t a k e - o f f ( see § U T . H l ) . 

(b) T a k e - o f f d a t a s h a l l be based on a smooth, d r y , h a r d - s u r f a c e d runway and s h a l l be d e 
termined i n such a manner t h a t reproduct ion of the performance does not r e q u i r e e x c e p t i o n a l s k i l l o r 
a l e r t n e s s on the p a r t o f the p i l o t . I n the case of 1 seaplanes o r f l o a t p l a n e s , the t a k e - o f f s u r f a c e 
s h a l l be smooth w a t e r , w h i l e f o r s k i p l a n e i t s h a l l be smooth dry snow. I n a d d i t i o n , the t a k e - o f f d a t a 
s h a l l be c o r r e c t e d i n accordance with subparagraphs ( l ) and (2) o f t h i s paragraph f o r wind and f o r 
runway gradients w i t h i n the o p e r a t i o n a l l i m i t s e s t a b l i s h e d by the a p p l i c a n t f o r t h e a i r p l a n e . 

(1 ) Not more than SO percent o f nominal wind components along the t a k e - o f f path oppo
s i t e to the d i r e c t i o n o f t a k e - o f f , and not l e s s than 1$0 percent of nominal wind components along the 
t a k e - o f f path i n the d i r e c t i o n of t a k e - o f f . 

( 2 ) E f f e c t i v e rucsray g r a d i e n t s . 

U T . l U t Take -o f f s p e e d s . 

( a ) The c r i t i c a l - e n g i n e - f a i l u r e speed Vj_, i n terms o f c a l i b r a t e d a i r speed, s h a l l be 
s e l e c t e d by the a p p l i c a n t , but s h a l l not be l e s s than the minimum speed a t which c o n t r o l l a b i l i t y by 
primary aerodynamic c o n t r o l s alone i s demonstrated during t h e t a k e - o f f run to be adequate to permit 
proceeding s a f e l y wi th the t a k e - o f f u s i n g average p i l o t i n g s k i l l , when the c r i t i c a l engine i s suddenly 
made i n o p e r a t i v e . 

(b ) The t a k e - o f f s a f e t y speed 7 2 , i n terms o f c a l i b r a t e d a i r speed, s h a l l be s e l e c t e d by 
the a p p l i c a n t so as to permit the gradient of climb r e q u i r e d i n § ljT,120 ( a ) and ( b ) , hut i t s h a l l not 
be l e s s t h a n : 

(1) 1 .2 7 S for two-engine p r o p e l l e r - d r i v e n a i r p l a n e s and f o r a i r p l a n e s without p r o p e l 
l e r s which have no p r o v i s i o n s f o r obta ining a s i g n i f i c a n t r e d u c t i o n i n the o n e - e n g i n e - i n o p e r a t i v e power-
on s t a l l i n g speed; 

(2 ) 1.15 ' ' g f o r p r o p e l l e r - d r i v e n a i r p l a n e s having more than tao engines and f o r a i r 
planes without p r o p e l l e r s which have p r o v i s i o n s f o r o b t a i n i n g a s i g n i f i c a n t r e d u c t i o n i n t h e one-engine-
i n o p e r a t i v e power-on s t a l l i n g speed; 

(3 ) 1 .1C times the minimum c o n t r o l speed V I J ^ J , e s t a b l i s h e d i n accordance w i t h § l 4 b . l 3 3 
o f Part lib of the C i v i l A i r Regulations? 

(U) The r o t a t i o n sueed Y R p l u s the increment i n speed a t t a i n e d i n compliance w i t h 
§ liT.116 ( e ) . 

( c ) The lainimum r o t a t i o n speed V a , i n terms o f c a l i b r a t e d a i r speed, s h a l l be s e l e c t e d by 
the a p p l i c a n t , except t h a t i t s h a l l not be l e s s t h a n : 

(1) The speed 7^; 

(2 ) A speed equal to 95 percent o f t h e h i g h e s t speed obtained i n compliance w i t h s u b 
paragraph ( l ) or ( 2 ) , whichever i s a p p l i c a b l e , and w i t h subparagraph (3) o f paragraph (b ) o f t h i s 
s e c t i o n ; 

( 3 ) A speed which permits the attainment o f the speed V"2 p r i o r t o reaching a height 
o f 35 f e e t above the t a k e - o f f s u r f a c e as determined i n accordance w i t h § li.T.116 ( e ) ; 



(Ii) A speed equal to 110 percent of the minimum speed above which the a i r p l a n e , w i t h 
a l l engines o p e r a t i n g , can be made to l i f t o f f the ground and t o continue t h e t a k e - o f f wi thout d i s 
p l a y i n g any hazardous c h a r a c t e r i s t i c s , 

l t T . l l g A c c e l e r a t e - s t o p d i s t a n c e . 

( a ) The a c c e l e r a t e - s t o p d i s t a n c e s h a l l be the sum of the f o l l o w i n g : 

(1) The d i s t a n c e r e q u i r e d to a c c e l e r a t e t h e a i r p l a n e from a s tanding s t a r t to the 
speed Vj.j 

( 2 ) Assuming t h e c r i t i c a l engine to f a i l a t the speed ? i , the d i s t a n c e r e q u i r e d to 
b r i n g the a i r p l a n e to a f u l l stop from the p o i n t corresponding w i t h the speed VT_ . 

( b ) I n a d d i t i o n t o , o r i n l i e u of , wheel b r a k e s , the u s e o f o t h e r braking means s h a l l be 
acceptable i n determining the a c c e l e r a t e - s t o p d i s t a n c e , provided t h a t such b r a k i n g means s h a l l have 
been proven to be safe and r e l i a b l e , t h a t the manner of t h e i r employment i s such t h a t c o n s i s t e n t r e 
s u l t s c a n be expected i n s e r v i c e , and t h a t e x c e p t i o n a l s k i l l i s not r e q u i r e d to c o n t r o l the a i r p l a n e . 

( c ) The l a n d i n g gear s h a l l remain extended throughout the a c c e l e r a t e - s t o p d i s t a n c e , 

ltT.116 T a k e - o f f p a t h . The t a k e - o f f path s h a l l be cons idered to extend from the s tanding s t a r t 
to a p o i n t i n the t a k e - o f f where a height of 1,500 f e e t above the t a k e - o f f s u r f a c e i s reached o r to 
a p o i n t i n the t a k e - o f f where the t r a n s i t i o n from t h e t a k e - o f f to the en route c o n f i g u r a t i o n i s com
p l e t e d and a speed i s reached a t which compliance w i t h S UT.120 ( c ) i s shown, whichever p o i n t i s a t 
a h igher a l t i t u d e . The c o n d i t i o n s o f paragraphs (a ) through ( i ) o f t h i s s e c t i o n s h a l l apply i n d e 
termining the t a k e - o f f p a t h , 

( a ) The t a k e - o f f path s h a l l be based upon procedures p r e s c r i b e d i n accordance w i t h 
3 h T . l l l ( c ) . 

(b) The a i r p l a n e s h a l l be a c c e l e r a t e d on the ground to the speed V]_ a t which p o i n t the 
c r i t i c a l engine s h a l l be made i n o p e r a t i v e and s h a l l remain i n o p e r a t i v e dur ing the remainder o f the 
t a k e - o f f . Subsequent to a t t a i n i n g speed the a i r p l a n e s h a l l be a c c e l e r a t e d to speed T 2 dur ing 
which time i t s h a l l be p e r m i s s i b l e to i n i t i a t e r a i s i n g the nose gear o f f t h e ground a t a speed not 
l e s s than the r o t a t i o n speed V J J . 

( c ) Landing gear r e t r a c t i o n s h a l l not be i n i t i a t e d u n t i l the a i r p l a n e becomes a i r b o r n e . 

(d) The s lope o f the a irborne p o r t i o n o f the t a k e - o f f path s h a l l be p o s i t i v e a t a l l p o i n t s . 

( e ) The a i r p l a n e s h a l l a t t a i n the speed V 2 p r i o r to r e a c h i n g a h e i g h t o f 35 f e e t above the 
t a k e - o f f s u r f a c e and s h a l l continue a t a speed a s c l o s e a s p r a c t i c a l t o , but not l e s s t h a n , V 2 u n t i l 
a he ight o f UOO f e e t above the t a k e - o f f s u r f a c e i s r e a c h e d . 

( f ) Except for gear r e t r a c t i o n and p r o p e l l e r f e a t h e r i n g , the a i r p l a n e c o n f i g u r a t i o n s h a l l 
not be changed before r e a c h i n g a height of k00 f e e t above the t a k e - o f f s u r f a c e , 

(g) A t a l l po ints along the t a k e - o f f path s t a r t i n g a t the p o i n t where the a i r p l a n e f i r s t 
reaches a height of UOO f e e t above the t a k e - o f f s u r f a c e , t h e a v a i l a b l e gradient o f cl imb s h a l l not be 
l e s s than 1.2 percent f o r two-engine a i r p l a n e s and 1.7 percent f o r four -engine a i r p l a n e s , 

(h) The t a k e - o f f path s h a l l be determined e i t h e r by a continuous demonstrated t a k e - o f f , or 
a l t e r n a t i v e l y , by s y n t h e s i z i n g from segments' the complete t a k e - o f f p a t h . 

( i ) I f the t a k e - o f f path i s determined by the segmental method, the p r o v i s i o n s of s u b p a r a 
graphs ( l ) through (h) o f t h i s paragraph s h a l l be s p e c i f i c a l l y a p p l i c a b l e . 

(1) The segments of a segmental t a k e - o f f path s h a l l be c l e a r l y def ined and s h a l l be 
r e l a t e d to the d i s t i n c t changes i n the c o n f i g u r a t i o n o f the a i r p l a n e , i n power a n d / o r t h r u s t , and i n 
speed . 

(2) The weight o f t h e a i r p l a n e , the c o n f i g u r a t i o n , and t h e power a n d / o r t h r u s t s h a l l 
be c o n s t a n t throughout each segment and s h a l l correspond w i t h the most c r i t i c a l c o n d i t i o n p r e v a i l i n g 
i n the p a r t i c u l a r segment. 

(3) The segmental f l i g h t path s h a l l be based on t h e a i r p l a n e ' s performance without 
ground e f f e c t . 
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(U) Seeaental t a k e - o f f p a t h d a t a s h a l l be checked by c o n t i n u o u s demonstrated t a k e - o f f s 
t o i n s ^ e t h a t t h e s e s n e n t a l p a t h i s c o n s e r v a t i v e r e l a t i v e t o t h e c o n t i n u o u s p a t h . 

i iT.117 T a k e - o f f d i s t a n c e and t a k e - o f f r u n . 

( a ) T a k e - o f f d i s t a n c e . The t a k e - o f f d i s t a n c e s h a l l be t h e g r e a t e r o f t h e d i s t a n c e s e s t a b 
l i s h e d i n accordance w i t h subparagraphs ( l ) and ( 2 ) o f t h i s p a r a g r a p h . 

( 1 ) The h o r i z o n t a l d i s t a n c e a l o n g t h e t a k e - o f f p a t h f r om t h e s t a r t o f t h e t a k e - o f f t o 
t h e p o i n t where t h e a i r p l a n e a t t a i n s a h e i g h t o f 35 f e e t above t h e t a k e - o f f s u r f a c e , as de termined i n 
accordance w i t h S L T . 1 1 6 . 

( 2 ) A d i s t a n c e equal t o 115 p e r c e n t o f t h e h o r i z o n t a l d i s t a n c e a l o n g t h e t a k e - o f f p a t h , 
w i t h a l l engines o p e r a t i n g , f r o r . tne s t a r t o f t h e t a k e - o f f t o t h e p o i n t where Uie a i r p l a n e a t t a i n s a 
h e i g h t o f 35 f e e t above t h e t a k e - o f f s - . tr face , as determined by a procedure c o n s i s t e n t w i t h t h a t e s t a b 
l i s h e d i n accordance w i t r . § u T . l l o . 

( b ) T a k e - o f f r u n . I f t h e t a k e - o f f d i s t a n c e i s i n t e n d e d t o i n c l u d e a c l e a r w a y (see i t e m 5 
o f t h i s r e g u l a t i o n ) , t h e t a k e - o f f r u n s h a l l be d e t e r m i n e d and s h a l l be t h e g r e a t e r o f t h e d i s t a n c e s 
e s t a b l i s h e d i n accordarsce w i t h s;:b?ara,-raphs (1) and (2 ) o f t h i s p a r a g r a p h . 

( 1 ) The h o r i z o n t a l d i s t a n c e alon-T t h e t a k e - o f f pa th f r o m t h e s t a r t o f t h e t a k e - o f f t o 
a o o i n t e q u i d i s t a n t between t h e p o i n t where t h e a i r p l a n e f i r s t becomes a i r b o r n e and t h e p o i n t where i t 
a t t a i n s a h e i r h t o f 3f> f e e t abo?e t h e t a k e - o f f s u r f a c e , as d e t e r m i n e d i n accordance w i t h § UT.116 . 

( 2 ) A d i s t a n c e equal t o 115 p e r c e n t o f t h e h o r i z o n t a l d i s t a n c e a l ong t h e t a k e - o f f p a t h , 
w i t h a l l engines o p e r a t i n g , fro:n t h e s t a r t o f t h e t a k e - o f f t o a p o i n t e q u i d i s t a n t between t h e p o i n t 
where t h e a i r o l a r . e f i r s t beco~.es a i r b o r n e and t h e p o i n t where i t a t t a i n s a h e i g h t o f 35 f e e t above t h e 
t a k e - o f f s u r f a c e , as de termined b y a procedure c o n s i s t e n t w i t h t h a t e s t a b l i s h e d i n accordance w i t h 
§ UT.116 . 

i iT.117a T a k e - o f f f l i j f r t p a t h . 

( a ) The t a k e - o f f f l i g h t p a t h s h a l l be c o n s i d e r e d t o b e g i n a t a h e i g h t o f 35 f e e t above t h e 
t a k e - o f f s u r f a c e a t t h e end o f t h e t a k e - o f f d i s t a n c e as de termined i n accordance w i t h § I iT.117 ( a ) . 

£b) The n e t t a k e - o f f f l i g h t p a t h d a t a s h a l l be d e t e r m i n e d i n such a manner t h a t t h e y r e p r e 
sent t h e a i r p l a n e ' s a c t u a l t a k e - o f f f l i g h t p a t h s , de termined i n accordance w i t h paragraph ( a ) o f t h i s 
s e c t i o n , d i m i n i s h e d by a g r a d i e n t o f c l i m b equal t o 1.0 p e r c e n t . 

UT.118 C l i m b ; g e n e r a l . Compliance s h a l l be shown w i t h the c l i m b r e q u i r e m e n t s o f §§ UT.119 and 
hT.120 a t a l l w e i g h t s , a l t i t u d e s , and ambient t e m p e r a t u r e s , w i t h i n t h e o p e r a t i o n a l l i m i t s e s t a b l i s h e d 
by t h e a p p l i c a n t f o r t h e a i r p l a n e . The a i r p l a n e ' s c e n t e r o f g r a v i t y s h a l l be i n t h e most u n f a v o r a b l e 
p o s i t i o n c o r r e s p o n d i n g w i t h t h e a p p l i c a b l e c o n f i g u r a t i o n . 

l iT .119 A l l - e c g i n e - o p e r a t i n g l a n d i n g c l i m b . I n t h e l a n d i n g c o n f i g u r a t i o n t h e s t e a d y g r a d i e n t o f 
c l i m b s h a l l n o t be l e s s t h a n 3 .2 p e r c e n t , w i t h : 

( a ) A l l engines o p e r a t i n g a t t h e power a n d / o r t h r u s t w h i c h i s a v a i l a b l e 8 seconds a f t e r 
i n i t i a t i o n o f movement o f t h e poser a n d / o r t h r u s t c o n t r o l s f r o m t h e minimum f l i g h t i d l e t o t h e t a k e 
o f f p o s i t i o n ; 

( b ) A c l i m b speed n o t i n excess o f 1 . 3 V s . 

UT.120 O n e - e n g l n e - i n o p e r a t i v e c l i m b . 

( a ) T a k e - o f f ; l a n d i n g ?ear e x t e n d e d . I n t h e t a k e - o f f c o n f i g u r a t i o n e x i s t i n g a t t h e p o i n t 
o f t h e f l i g h t p a t h where t h e a i r p l a n e f i r s t becomes a i r b o r n e , i n accordance w i t h 8 I 4 T . I I 6 b u t w i t h o u t 
ground e f f e c t , t h e s t e a d y g r a d i e n t o f c l i m b s h a l l be p o s i t i v e f o r t w o - e n g i n e a i r p l a n e s and s h a l l n o t 
be l e s s t h a n 0 .5 p e r c e n t f o r f o u r - e n g i n e a i r p l a n e s , w i t h : 

( 1 ) The c r i t i c a l eng ine i n o p e r a t i v e , t h e r e m a i n i n g engine ( s ) o p e r a t i n g a t t h e a v a i l a b l e 
t a k e - o f f power a n d / o r t h r u s t e x i s t i n g i n accordance w i t h § I 1 T . I I 6 a t t h e t i m e r e t r a c t i o n o f t h e a i r 
p l a n e ' s l a n d i n g gear i s i n i t i a t e d , u n l e s s subsequent ly a more c r i t i c a l power o p e r a t i n g c o n d i t i o n e x i s t s 
alonp- t h e f l i g h t p a t h p r i o r t o t h e p o i n t where t h e ' l a n d i n g gear i s f u l l y r e t r a c t e d ; 

( 2 ) The w e i r h t equal t o t h e a i r p l a n e ' s w e i g h t e x i s t i n g i n accordance w i t h 8 UT.116 a t 
t h e t i n e r e t r a c t i o n o f t h e a i r p l a n e ' s l a n d i n g gear i s i n i t i a t e d * 

(3) The speed equa l t o t h e speed 73 . 

http://s-.tr
http://beco~.es
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( b ) T a k e - o f f ; landiBg gear r e t r a c t e d . I n t h e t a k e - o f f c o n f i g u r a t i o n e x i s t i n g a t t h e p o i n t 

o f t h e f l i g h t p a t h where t h e a i r p l a n e ' s l a n d i n g gear i s f u l l y r e t r a c t e d , i n accordance w i t h 8 h.T.116 
b u t w i t h o u t ground e f f e c t , t h e s teady g r a d i e n t o f c l i m b s h a l l n o t be l e s s t h a n 2.5 p e r c e n t f o r t w o -
eng ine a i r p l a n e s and n o t l e s s t h a n 3.0 p e r c e n t f o r f o u r - e n g i n e a i r p l a n e s , w i t h : 

(1) The c r i t i c a l engine i n o p e r a t i v e , t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t t h e a v a i l a b l e 
t a k e - o f f power a n d / o r t h r u s t e x i s t i n g i n accordance w i t h § J 4 T . I I 6 a t t h e t i m e t h e l a n d i n g gear i s f u l l y 
r e t r a c t e d , u n l e s s s u b s e q u e n t l y a more c r i t i c a l power o p e r a t i n g c o n d i t i o n e x i s t s a l o n g t h e f l i g h t p a t h 
p r i o r t o t h e p o i n t where a h e i g h t o f U00 f e e t above t h e t a k e - o f f s u r f a c e i s r e a c h e d ; 

(2) The w e i g h t e q u a l t o t h e a i r p l a n e ' s w e i g h t e x i s t i n g i n accordance w i t h § i i T . l l 6 a t 
t h e t i m e t h e a i r p l a n e ' s l a n d i n g gear i s f u l l y r e t r a c t e d ; 

(3) The speed e q u a l t o t h e speed V 2 . 

( c ) F i n a l t a k e - o f f . I n t h e en rout© c o n f i g u r a t i o n , t h e s t e a d y g r a d i e n t o f c l i m b s h a l l n o t 
be l e s s t h a n 1,2 p e r c e n t f o r t w o - e n g i n e a i r p l a n e s and n o t l e s s t h a n 1.7 p e r c e n t f o r f o u r - e n g i n e a i r 
p l a n e s , a t t h e end o f t h e t a k e - o f f p a t h as d e t e r m i n e d by § l r T . l l 6 , w i t h : 

(1) The c r i t i c a l engine i n o p e r a t i v e , t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t t h e a v a i l a b l e 
maximum c o n t i n u o u s power a n d / o r t h r u s t ; 

( 2 ) The w e i g h t e q u a l t o t h e a i r p l a n e ' s w e i g h t e x i s t i n g i n accordance w i t h § I 4 T . I I 6 a t 
t h e end o f t h e t a k e - o f f p a t h ; 

(3) The speed e q u a l t o n o t l e s s t h a n 1,25 V a . 

( d ) A p p r o a c h . I n t h e approach c o n f i g u r a t i o n such t h a t the c o r r e s p o n d i n g V s f o r t h i s c o n 
f i g u r a t i o n does n o t exceed 110 p e r c e n t o f t h e V s c o r r e s p o n d i n g w i t h t h e r e l a t e d l a n d i n g c o n f i g u r a t i o n , 

t h e s t e a d y g r a d i e n t o f c l i m b s h a l l n o t be l e s s t h a n 2.2 p e r c e n t f o r t w o - e n g i n e a i r p l a n e s and n o t l e s B 
t h a n 2.7 p e r c e n t f o r f o u r - e n g i n e a i r p l a n e s w i t h : 

(1) The c r i t i c a l eng ine i n o p e r a t i v e , t h e r e m a i n i n g e n g i n e { s ) o p e r a t i n g a t t h e a v a i l a b l e 
t a k e - o f f power a n d / o r t h r u s t ; 

(2) The w e i g h t e q u a l t o t h e maximum l a n d i n g w e i g h t ; 

(3) A c l i m b speed e s t a b l i s h e d by t h e a p p l i c a n t i n c o n n e c t i o n w i t h normal l a n d i n g p r o 
c e d u r e s , except t h a t i t s h a l l n o t exceed 1,5 V s (see § U T . l l l ( c ) ) . 

UT.121 En r o u t e f l i g h t p a t h s . W i t h t h e a i r p l a n e i n t h e en r o u t e c o n f i g u r a t i o n , t h e f l i g h t p a t h s 
p r e s c r i b e d i n paragraphs (a) and (b ) o f t h i s s e c t i o n s h a l l be d e t e r m i n e d a t a l l w e i g h t s , a l t i t u d e s , 
and ambient t e m p e r a t u r e s w i t h i n t h e l i m i t s e s t a b l i s h e d b y t h e a p p l i c a n t f o r t h e a i r p l a n e . 

(a ) One engine i n o p e r a t i v e . The o n e - e n g i n e - i n o p e r a t i v e n e t f l i g h t p a t h d a t a s h a l l be d e 
t e r m i n e d i n such a manner t h a t t h e y r e p r e s e n t t h e a i r p l a n e ' s a c t u a l c l i m b per formance d i m i n i s h e d b y a 
g r a d i e n t o f c l i m b equa l t o 1.1 p e r c e n t f o r t w o - e n g i n e a i r p l a n e s and 1.6 p e r c e n t f o r f o u r - e n g i n e a i r 
p l a n e s . I t s h a l l be a c c e p t a b l e t o i n c l u d e i n t h e s e d a t a the v a r i a t i o n o f t h e a i r p l a n e ' s w e i g h t a l o n g 
t h e f l i g h t p a t h t o t a k e i n t o ac count t h e p r o g r e s s i v e c o n s u m p t i o n o f f u e l and o i l b y t h e o p e r a t i n g 
e n g i n e ( s ) . 

( b ) Two eng ines j j p p e r a t i v e . For a i r p l a n e s w i t h f o u r e n g i n e s , t h e t w o - e n g i n e - i n o p e r a t i v e 
n e t f l i g h t p a t h d a t a s h a l l be de termined i n such a manner t h a t t h e y r e p r e s e n t t h e a i r p l a n e ' s a c t u a l 
c l i m b per formance d i m i n i s h e d b y a g r a d i e n t o f c l i n i b equa l t o 0.5 p e r c e n t . I t s h a l l be a c c e p t a b l e t o 
i n c l u d e i n these d a t a t h e v a r i a t i o n o f t h e a i r p l a n e ' s w e i g h t a l o n g t h e f l i g h t p a t h t o t a k e i n t o a c 
c o u n t t h e p r o g r e s s i v e consumpt ion o f f u e l and o i l b y t h e o p e r a t i n g e n g i n e s . ' 

( c ) C o n d i t i o n s . I n d e t e r m i n i n g t h e f l i g h t p a t h s p r e s c r i b e d i n paragraphs (a ) and (b ) o f 
t h i s s e c t i o n , t h e c o n d i t i o n s o f subparagraphs (1) t h r o u g h ( I i ) o f t h i s p a r a g r a p h s h a l l a p p l y , 

(1) The a i r p l a n e ' s c e n t e r o f g r a v i t y s h a l l be i n t h e most u n f a v o r a b l e p o s i t i o n . 

(2) The c r i t i c a l e n g i n e ( s ) s h a l l be i n o p e r a t i v e , t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t 
t h e a v a i l a b l e maximum c o n t i n u o u s power a n d / o r t h r u s t . 

(3) Means f o r c o n t r o l l i n g t h e engine c o o l i n g a i r s u p p l y s h a l l be i n t h e p o s i t i o n w h i c h 
p r o v i d e s adequate c o o l i n g i n t h e h o t - d a y c o n d i t i o n . 

( t i ) The speed s h a l l be s e l e c t e d b y t h e a p p l i c a n t . 
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UT.122 L a n d i n g d i s t a r c e . The l a n d i n g d i s t a n c e s h a l l be t h e h o r i z o n t a l d i s t a n c e r e q u i r e d t o l a n d 
and t o cone t o a complete s t o p ( t o a speed o f a p p r o x i m a t e l y 3 k n o t s i n t h e case o f seaplanes o r f l o a t 
p l a n e s ) f r o n a p o i n t a t a h e i g h t o f 50 f e e t above t h e l a n d i n g s u r f a c e . L a n d i n g d i s t a n c e s s h a l l be d e 
t e r m i n e d f o r s t a n d a r d t emperatures a t a l l w e i g h t s , a l t i t u d e s , and winds w i t h i n t h e o p e r a t i o n a l l i m i t s 
e s t a b l i s h e d b y t h e a p p l i c a n t f o r t h e a i r p l a n e . The c o n d i t i o n s o f paragraphs (a ) t h r o u g h ( g ) o f t h i s 
s e c t i o n s h a l l a p p l y . 

( a ) The a i r p l a n e s h a l l be i n t h e l a n d i n g c o n f i g u r a t i o n . D u r i n g t h e l a n d i n g , changes i n t h e 
a i r p l a n e ' s c o n f i g u r a t i o n , i n power a n d / o r t h r u s t , and i n speed s h a l l be i n accordance w i t h procedures 
e s t a b l i s h e d by t h e a p p l i c a n t f o r t h e o p e r a t i o n o f t h e a i r p l a n e i n s e r v i c e . The procedures s h a l l comply 
w i t h t h e p r o v i s i o n s o f § u T . U l ( c ) . 

( b ) The l a n d i n g s h a l l be preceded b y a s t eady g l i d i n g approach down t o t h e 50 - foot h e i g h t 
w i t h a c a l i b r a t e d a i r speed o f n o t l e s s t h a n 1 . 3 V s . 

( c ) The l a n d i n g d i s t a n c e s h a l l be based on a smooth , d r y , h a r d - s u r f a c e d r u n w a y , and s h a l l be 
de termined i n such a manner t h a t reproduction does n o t r e q u i r e e x c e p t i o n a l s k i l l o r a l e r t n e s s on t h e 
p a r t o f t h e p i l o t . I n t h e case o f seaplanes o r f l o a t p l a n e s , t h e l a n d i n g s u r f a c e s h a l l be smooth w a t e r , 
w h i l e f o r s k i p l a n e s i t s h a l l be smooth d r y snow. D u r i n g l a n d i n g , t h e a i r p l a n e s h a l l n o t e x h i b i t e x c e s 
s i v e v e r t i c a l a c c e l e r a t i o n , a tendency t o bounce , nose o v e r , ground l o o p , p o r p o i s e , o r w a t e r l o o p , 

( d ) The l a n d i n g d i s t a n c e s h a l l be c o r r e c t e d f o r n o t more t h a n 50 p e r c e n t o f nominal w i n d 
components a l o n g t h e l a n d i n g p a t h o p p o s i t e t o t h e d i r e c t i o n o f l a n d i n g and n o t l e s s t h a n 150 p e r c e n t o f 
n o m i n a l w i n d components a l o n g t h e l a n d i n g p a t h i n t h e d i r e c t i o n o f l a n d i n g . 

( e ) B u r i n g l a n d i n g , t h e o p e r a t i n g p r e s s u r e s o n t h e wheel b r a k i n g system s h a l l n e t be i n excess 
o f those approved by t h e m a n u f a c t u r e r o f t h e b r a k e s , and t h e wheel b r a k e s s h a l l n o t be used i n such a 
manner as t o produce excess ive wear o f b r a k e s and t i r e s , 

( f ) I n a d d i t i o n t o , o r i n l i e u o f , whee l b r a k e s , t h e use o f o t h e r b r a k i n g means s h a l l be 
a c cep tab le i n d e t e r m i n i n g t h e l a n d i n g d i s t a n c e , p r o v i d e d such b r a k i n g means s h a l l have been p r o v e n t o 
be s a f e and r e l i a b l e , t h a t t h e manner o f t h e i r employment i s such t h a t c o n s i s t e n t r e s u l t s c a n be e x 
pec ted i n s e r v i c e , and t h a t e x c e p t i o n a l s k i l l i s n o t r e q u i r e d t o c o n t r o l t h e a i r p l a n e , 

( g ) I f t h e c h a r a c t e r i s t i c s o f a d e v i c e ( e . g . , t h e p r o p e l l e r s ) dependent upon t h e o p e r a t i o n 
o f any o f t h e engines n o t i c e a b l y i n c r e a s e t h e l a n d i n g d i s t a n c e when t h e l a n d i n g i s made w i t h t h e engine 
i n o p e r a t i v e , t h e l a n d i n g d i s t a n c e s h a l l be determined w i t h t h e c r i t i c a l engine i n o p e r a t i v e u n l e s s t h e 
A d m i n i s t r a t o r f i n d s t h a t t h e use o f (wmpensat ing means w i l l r e s u l t i n a l a n d i n g d i s t a n c e n o t g r e a t e r 
t h a n t h a t a t t a i n e d w i t h a l l engines o p e r a t i n g . 

UT.123 L i s D - t a t i o p s and i n f o m a t j o n . 

( a ) L i m i t a t i o n s . The per formance l i m i t a t i o n s on t h e o p e r a t i o n o f t h e a i r p l a n e s h a l l be 
e s t a b l i s h e d i n accordance w i t h subparagraphs ( 1 ) t h r o u g h (U) o f t h i s p a r a g r a p h , (See a l s o § UT.7U3.) 

(1) T a k e - o f f w e i g h t s . The maximum t a k e - o f f . w e i g h t s s h a l l be e s t a b l i s h e d a t w h i c h com
p l i a n c e i s shown w i t h 1he g e n e r a l l y a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n and w i t h t h e t a k e - o f f 
c l i m b p r o v i s i o n s p r e s c r i b e d i n 8 1(T.120 ( a ) , ( b ) , and ( c ) f o r a l t i t u d e s and ambient t emperatures w i t h i n 
t h e o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e (see subparagraph (h) o f t h i s p a r a g r a p h ) . 

( 2 ) L a n d i n g w e i g h t s . The maximum l a n d i n g w e i g h t s s h a l l be e s t a b l i s h e d a t w h i c h com
p l i a n c e i s shown w i t h t h e g e n e r a l l y a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n and w i t h t h e l a n d i n g and 
t a k e - o f f c l i m b p r o v i s i o n s p r e s c r i b e d i n S3 uT.119 and lrT.120 f o r a l t i t u d e s and ambient t emperatures 
w i t h i n t h e o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e (see subparagraph ( i i ) o f t h i s p a r a g r a p h ) . 

( 3 ) A c c e l e r a t e - s t o p d i s t a n c e , t a k e - o f f d i s t a n c e , and t a k e - o f f r u n . The minimum 
d i s t a n c e s r e q u i r e d f o r t a k e - o f f s h a l l be e s t a b l i s h e d a t w h i c h compl iance i s shown w i t h t h e g e n e r a l l y 
a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n and w i t h S§ UT.115 and UT.117 ( a ) , and w i t h uT,117 (b ) i f t h e 
t a k e - o f f d i s t a n c e i s i n t e n d e d t o i n c l u d e a c l e a r w a y , f o r w e i g h t s , a l t i t u d e s , t e m p e r a t u r e s , w i n d com
ponents , and runway g r a d i e n t s , w i t h i n t h e o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e (see subparagraph (U) o f 
t h i s p a r a g r a p h ) . 

(U) O p e r a t i o n a l l i m i t s . The o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e s h a l l be e s t a b l i s h e d 
b y t h e a p p l i c a n t f o r a l l v a r i a b l e f a c t o r s r e q u i r e d i n showing compl iance w i t h t h i s r e g u l a t i o n ( w e i g h t , 
a l t i t u d e , t e m p e r a t u r e , e t c . ) . (See §3 UT.113 ( a ) (1 ) and ( b ) , l r T . 1 1 8 , l t T . 1 2 1 , and u T . 1 2 2 . ) 

(b ) I n f o r m a t i o n . The performance i n f o r m a t i o n on t h e o p e r a t i o n o f t h e a i r p l a n e s h a l l be 
scheduled i n compliance w i t h t h e g e n e r a l l y a p p l i c a b l e p r o v i s i o n s o f t h i s r e g u l a t i o n and w i t h §§ UT,117a 
( b ) , UJT.121, and UT.122 f o r w e i g h t s , a l t i t u d e s , t e m p e r a t u r e s , w i n d components, and runway g r a d i e n t s , as 
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these may be a p p l i c a b l e , w i t h i n t h e o p e r a t i o n a l l i m i t s o f t h e a i r p l a n e (see subparagraph (a ) ( l i ) o f 
t h i s s e c t i o n ) . I n a d d i t i o n , t h e performance i n f o r m a t i o n s p e c i f i e d i n subparagraphs ( l ) t h r o u g h (3 ) 
o f t h i s paragraph s h a l l be determined by e x t r a p o l a t i o n and scheduled f o r t h e ranges o f w e i g h t s b e 
tween t h e maximum l a n d i n g and maximum t a k e - o f f w e i g h t s e s t a b l i s h e d i n accordance w i t h subparagraphs 
(a ) (1 ) and (a ) (2 ) o f t h i s s e c t i o n . (See a l s o S UT.7U3. ) 

(1) Climb i n t h e l a n d i n g c o n f i g u r a t i o n (see § UT.119)s 

( 2 ) Cl imb i n t h e approach c o n f i g u r a t i o n (see § UT,120 ( d ) ) ; 

( 3 ) L a n d i n g d i s t a n c e (see S f j T . 1 2 2 ) . 

AIRPLANE PLIGHT MANUAL 

UT.7ii3 Performance l i m i t a t i o n s , i n f o r m a t i o n , and o t h e r d a t a . 

(a ) L i m i t a t i o n s . The a i r p l a n e ' s per formance l i m i t a t i o n s s h a l l be g i v e n i n accordance w i t h 
§ i ,T.123 ( a ) . 

( b ) I n f o r m a t i o n . The performance i n f o r m a t i o n p r e s c r i b e d i n 8 UT.123 (b ) f o r t h e a p p l i c a t i o n 
o f t h e o p e r a t i n g r u l e s o f t h i s r e g u l a t i o n s h a l l be g i v e n t o g e t h e r w i t h d e s c r i p t i o n s o f t h e c o n d i t i o n s , 
a i r speeds, e t c . , under wh i ch t h e d a t a were d e t e r m i n e d . 

( c ) Procedures . Procedures e s t a b l i s h e d i n accordance w i t h § l i T . l l l ( c ) s h a l l be g i v e n t o 
t h e e x t e n t such procedures a r e r e l a t e d t o t h e l i m i t a t i o n s and i n f o r m a t i o n s e t f o r t h i n accordance w i t h 
paragraphs (a ) and (b ) o f t h i s s e c t i o n . Such procedures , i n t h e f o r m o f guidance m a t e r i a l , s h a l l be 
i n c l u d e d w i t h t h e r e l e v a n t l i m i t a t i o n s o r i n f o r m a t i o n , as a p p l i c a b l e . 

( d ) M i s c e l l a n e o u s . An e x p l a n a t i o n s h a l l be g i v e n o f s i g n i f i c a n t o r u n u s u a l f l i g h t o r ground 
h a n d l i n g c h a r a c t e r i s t i c s o f t h e a i r p l a n e . 

3 . I n l i e u o f §§ JjO.70 t h r o u g h U 0 . 7 8 , la.27 t h r o u g h U l . 3 6 ( d ) , and U2.70 t h r o u g h U 2 . 8 3 , o f P a r t s 
UO, l i l , and U2 o f t h e C i v i l A i r R e g u l a t i o n s , r e s p e c t i v e l y , the f o l l o w i n g s h a l l be a p p l i c a b l e : 

OPERATING RULES 

UOT.SO T r a n s p o r t c a t e g o r y a i r p l a n e o p e r a t i n g l i m i t a t i o n s . 

( a ) I n o p e r a t i n g any p a s s e n g e r - c a r r y i n g t r a n s p o r t c a t e g o r y a i r p l a n e c e r t i f i c a t e d i n accordance 
w i t h t h e performance r e q u i r e m e n t s o f t h i s r e g u l a t i o n , t h e p r o v i s i o n s o f §§ U0T.80 t h r o u g h tiOT.81t s h a l l be 
complied w i t h , u n l e s s d e v i a t i o n s t h e r e f r o m a r e s p e c i f i c a l l y a u t h o r i z e d b y t h e A d m i n i s t r a t o r on t h e ground 
t h a t t h e s p e c i a l c i r cumstances o f a p a r t i c u l a r case make a l i t e r a l observance o f t h e r e q u i r e m e n t s u n n e 
cessary f o r s a f e t y . 

( b ) The performance d a t a i n t h e A i r p l a n e P l i g h t Manaal s h a l l be a p p l i e d i n d e t e r m i n i n g c o m p l i 
ance w i t h t h e p r o v i s i o n s o f SS UOT.fi l t h r o u g h uOT.8u. Where c o n d i t i o n s d i f f e r f rom those f o r w h i c h 
s p e c i f i c t e s t s were made, compl iance s h a l l be d e t e r m i n e d b y approved i n t e r p o l a t i o n o r c o m p u t a t i o n o f t h e 
e f f e c t s o f changes i n t h e s p e c i f i c v a r i a b l e s i f such i n t e r p o l a t i o n s o r computat ions g i v e r e s u l t s s u b 
s t a n t i a l l y e q u a l l i n g i n accuracy t h e r e s u l t s o f a d i r e c t t e s t , 

irOT.ol A i r p l a n e ' s c e r t i f i c a t e l i m i t a t i o n s . 

(a ) No a i r p l a n e 3 h a l l be t a k e n o f f a t a w e i g h t w h i c h exceeds t h e t a k e - o f f w e i g h t s p e c i f i e d i n 
t h e A i r p l a n e P l i g h t Manual f o r t h e e l e v a t i o n o f t h e a i r p o r t and f o r t h e ambient t e m p e r a t u r e e x i s t i n g a t 
t h e t i m e o f t h e t a k e - o f f . (See i i lrT.123 (a ) ( 1 ) and IjT.7U3 ( a ) . ) 

( b ) No a i r p l a n e s h a l l be t a k e n o f f a t a w e i g h t such t h a t , a l l o w i n g f o r normal consumption o f 
f u e l and o i l i n f l i g h t t o t h e a i r p o r t o f d e s t i n a t i o n and t o t h e a l t e r n a t e a i r p o r t s , t h e w e i g h t on a r r i v a l 
w i l l exceed t h e l a n d i n g w e i g h t s p e c i f i e d i n t h e A i r p l a n e F l i g h t Manual f o r t h e e l e v a t i o n o f each o f t h e 
a i r o o r t s i n v o l v e d and f o r t h e ambient t emperatures a n t i c i p a t e d a t t h e t i m e o f l a n d i n g . (See §§ UT.123 
( a ) ' (2 ) and UT.7U3 ( a ) . ) 

( c ) No a i r p l a n e s h a l l be t a k e n o f f a t a w e i g h t w h i c h exceeds t h e w e i g h t shown i n t h e A i r p l a n e 
F l i g h t Manual t o co r respond w i t h t h e minimum d i s t a n c e s r e q u i r e d f o r t a k e - o f f . These d i s t a n c e s s h a l l 
c o r respond w i t h t h e e l e v a t i o n o f t h e a i r p o r t , t h e runway t o be used , t h e e f f e c t i v e runway g r a d i e n t , and 
t h e ambient temperature a n d w i n d component e x i s t i n g a t t h e t i m e o f t a k e - o f f . (See SS liT.123 (a ) (3) and 
UT.7U3 ( a ) . ) I f t h e t a k e - o f f d i s t a n c e i n c l u d e s a c l e a r w a y as d e f i n e d i n I t e m j o f t h i s r e g u l a t i o n , t h e 
t a k e - o f f d i s t a n c e s h a l l n o t i n c l u d e a c l e a r w a y d i s t a n c e g r e a t e r t h a n o n e - h a l f o f t h e t a k e - o f f r u n . 
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( d ) Ho a i r p l a n e s h a l l be o p e r a t e d o u t s i d e t h e o p e r a t i o n a l l i m i t s s p e c i f i e d i n t h e A i r p l a n e 
F l i g h t M a n u a l . (See §§ UT.123 ( a ) (U) and UT.7U3 ( a ) . ) 

kOT .82 T a k e - o f f o b s t a c l e c l e a r a n c e l i m i t a t i o n s . No a i r p l a n e s h a l l be t a k e n o f f a t a w e i g h t i n 
excess o f t h a t shown i n t h e A i r p l a n e F l i g h t Manual t o cor respond w i t h a n e t t a k e - o f f f l i g h t p a t h w h i c h 
c l e a r s a l l o b s t a c l e s e i t h e r b y a t l e a s t a h e i g h t o f 35 f e e t v e r t i c a l l y o r b y a t l e a s t 200 f e e t h o r i -
s o n t a L l y w i t h i n t h e a i r p o r t boundar ies and b y a t l e a s t 300 f e e t h o r i z o n t a l l y a f t e r p a s s i n g beyond t h e 
b o u n d a r i e s . I n d e t e n r i n i a g t h e a l l o w a b l e d e v i a t i o n o f t h e f l i g h t p a t h i n o r d e r t o a v o i d o b s t a c l e s b y a t 
l e a s t t h e d i s t a n c e s p r e s c r i b e d , i t s h a l l be assumed t h a t t h e a i r p l a n e i s n o t banked b e f o r e r e a c h i n g a 
h e i g h t o f 50 f e e t as shown by t h e t a k e - o f f p a t h d a t a i n t h e A i r p l a n e F l i g h t Manual , and t h a t a maximum 
bank t h e r e a f t e r does n o t exceed 15 degrees . The t a k e - o f f p a t h c o n s i d e r e d s n a i l be f o r t h e e l e v a t i o n o f 
t h e a i r p o r t , t h e e f f e c t i v e runvay g r a d i e n t , and f o r t h e a m b i e n t t e m p e r a t u r e and w i n d component e x i s t i n g 
a t t h e t i m e o f t a k e - o f f . (See §9 UT.123 ( b ) and UT.7U3 ( b ) . ) 

UOT.83 En r o u t e l i m i t a t i o n s . 
( a ) One p r i o n s i n o p e r a t i v e . No a i r p l a n e s h a l l be t a k e n o f f a t a w e i g h t i n excess o f t h a t 

w h i c h , a c c o r d i n g t o t h e o n e - s n g i n e - i n o p e r a t i v e e n r o u t e n e t f l i g h t p a t h d a t a shown i n t h e A i r p l a n e 
K L i g h t M a n u a l , w i l l p e r m i t compl iance w i t h e i t h e r subparagraph ( 1 ) o r subparagraph (2) o f t h i s p a r a 
graph a t a l l p o i n t s a l ong t h e r o u t e . The n e t f l i g h t p a t h used s h a l l be f o r t h e ambient t e m p e r a t u r e s 
a n t i c i p a t e d a l o n g t h e r o u t e . (See § § UT.123 ( b ) and UT.7U3 ( b ) . ) 

( 1 ) The s l o p e o f t h e n e t f l i g h t p a t h s h a l l be p o s i t i v e a t a n a l t i t u d e o f a t l e a s t 
1,000 f e e t above a l l t e r r a i n and o b s t r u c t i o n s a l o n g t h e r o u t e w i t h i n 5 m i l e s on e i t h e r s i d e o f t h e i n 
tended t r a c k . 

(2) The n e t f l i g h t p a t h s h a l l be such as t o p e r m i t t h e a i r p l a n e t o c o n t i n u e f l i g h t f r o m 
t h e c r u i s i n g a l t i t u d e t o an a l t e r n a t e a i r p o r t where a l a n d i n g can be made i n accordance w i t h t h e p r o 
v i s i o n s o f 8 iiOT.Bu ( b ) , t h e n e t f l i g h t p a t h c l e a r i n g v e r t i c a l l y by a t l e a s t 2,000 f e e t a l l t e r r a i n and 
o b s t r u c t i o n s a l o n g t h e r o u t e w i t h i n 5 m i l e s on e i t h e r s i d e o f t h e i n t e n d e d t r a c k . The p r o v i s i o n s o f 
s u b d i v i s i o n s ( i ) t h r o u g h ( v i i ) o f t h i s subparagraph s h a l l a p p l y . 

( i ) The engine s h a l l be assumed t o f a i l a t t h e most c r i t i c a l p o i n t a l o n g t h e r o u w , 

f i i ) The a i r p l a n e s h a l l be assumed t o pass over t h e c r i t i c a l o b s t r u c t i o n f o l l o w i n g 
engine f a i l u r e a t a p o i n t no c l o s e r t o t h e c r i t i c a l o b s t r u c t i o n t h a n t h e n e a r e s t approved r a d i o n a v i g a 
t i o n a l f i x , except t h a t t h e A d m i n i s t r a t o r may a u t h o r i z e a p r o c e d u r e e s t a b l i s h e d o n a d i f f e r e n t b a s i s 
where adequate o p e r a t i o n a l sa feguards are f ound t o e x i s t . 

( i i i ) The n e t f l i g h t p a t h s h a l l have a p o s i t i v e s l o p e a t 1,500 f e e t above t h e a i r 
p o r t used as t h e a l t e r n a t e . 

( i v ) An approved method s h a l l be used t o ac count f o r w i n d s w h i c h w o u l d o t h e r w i s e 
a d v e r s e l y a f f e c t t h e f l i g h t p a t h . 

( v ) Jtael j e t t i s o n i n g s h a l l be p e r m i t t e d i f t h e A d m i n i s t r a t o r f i n d s t h a t t h e o p e r 
a t o r has a n adequate t r a i n i n g p r o g r a m , p r o p e r i n s t r u c t i o n s are g i v e n t o t h e f l i g h t c r e w , and s U o t h e r 
p r e c a u t i o n s a r e t a k e n t o i n s u r e a s a f e p r o c e d u r e . 

( v i ) The a l t e r n a t e a i r p o r t s h a l l be s p e c i f i e d i n t h e d i s p a t c h r e l e a s e and s h a l l 
meet t h e p r e s c r i b e d weather nLn j j aa . 

( v i i ) The consumpt ion o f f u e l and o i l a f t e r t h e eng ine becomes i n o p e r a t i v e s h a l l be 
t h a t w h i c h i s accounted f o r i n t h e n e t f l i g h t p a t h d a t a shown i n t h e A i r p l a n e P l i g h t M a n u a l . 

( b ) Two eng ines i n o p e r a t i v e . No a i r p l a n e s h a l l be f l o w n a l o n g an i n t e n d e d r o u t e excep t i n 
compl iance w i t h e i t h e r subparagraph (1) o r subparagraph (2 ) o f t h i s p a r a g r a p h . 

(1 ) Ho p l a c e a l o n g t h e i n t e n d e d t r a c k s h a l l be more t h a n 90 m i n u t e s away f r o m a n a i r 
p o r t a t wh i ch a l a n d i n g can be made i n accordance w i t h t h e p r o v i s i o n s o f I U0T.8U ( b ) , assuming a l l 
engines t o be o p e r a t i n g a t c r u i s i n g power . 

(2 ) Ho a i r p l a n e s h a l l be t a k e n o f f a t a w e i g h t i n excess o f t h a t w h i c h , a c c o r d i n g t o 
t h e t w o - e n g i n e - i n o p e r a t i v e en r o u t e n e t f l i g h t p a t h d a t a shown i n t h e A i r p l a n e F l i g h t M a n u a l , w i l l p e r 
m i t t h e a i r p l a n e t o c o n t i n u e f l i g h t f r om t h e p o i n t where two eng ines are assumed t o f a i l s i m u l t a n e o u s l y 
t o an a i r p o r t where a l a n d i n g can be cade i n accordance w i t h t h e p r o v i s i o n s o f S U0T.8ti ( b ) , t h e n e t 
f l i g h t p a t h h a v i n g a p o s i t i v e s l ope a t an a l t i t u d e o f a t l e a s t 1,000 f e e t above a l l t e r r a i n and o b s t r u c 
t i o n s a l o n g t h e r o u t e w i t h i n 5 m i l e s on e i t h e r s i d e o f t h e i n t e n d e d t r a c k o r a t an a l t i t u d e o f 2,000 
f e e t , whichever i s h i g h e r . The n e t f l i g h t p a t h c o n s i d e r e d s h a l l b e f o r t h e ambient t e m p e r a t u r e s a n t i c i 
p a t e d a long t h e r o u t e . The p r o v i s i o n s o f s u b d i v i s i o n s ( i ) t h r o u g h ( i i i ) o f t h i s subparagraph s h a l l 
a p p l y . (See SS bTJ.23 ( b ) and iiT.7li3 ( b ) . ) 
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( i ) The two engines s h a l l be assumed to f a i l at the most c r i t i c a l point along -fee 
route. 

( i i ) The airplane's weight at the point where the two engines are assumed to f a i l 
s h a l l be considered to be not less than that which would include sufficient fuel to proceed to the 
airport and to arrive there at an altitude of at least 1,500 feet direct ly over the landing area and 
thereafter to f l y for 15 minutes at cruise power and/or thrust . 

( i i i ) The consumption of fuel and o i l after the engines become inoperative s h a l l be 
that which i s accounted for i n the net f l ight path data shown i n the Airplane Flight Manual. 

UOT.Stt landing l imitations . 

(a) Airport of destination. No airplane s h a l l be taken off at a weight i n excess of that 
which, i n accordance with the landing distances shown i n the Airplane Flight Manual for -the elevation 
of the airport of intended destination and for the wind conditions anticipated there at the time of 
landing, would permit the airplane to be brought to r e s t at the airport of intended destination within 
60 percent of the effective length of the runway from a point 50 feet directly above the intersection 
of the obstruction clearance plane and the runway. The weight of the airplane s h a l l be assumed to be 
reduced by the weight of the fuel and o i l expected to be consumed i n f l ight to the airport of intended, 
destination. Compliance s h a l l be shown with the conditions of subparagraphs ( l ) and (2) of this para
graph. (See §S ljT.123 (b) and ljT.7ii3 (b) . ) 

(1) I t shal l be assumed that the airplane i s landed on the most favorable runway and 
direction i n s t i l l a i r . 

( 2 ) I t s h a l l be assumed that the airplane i s landed on the most suitable runway con
sidering the probable wind velocity and direction and taking due account of the ground handling char
a c t e r i s t i c s of the airplane and of other conditions ( i . e . , landing aids , terra in , e t c . ) . I f f u l l 
compliance with the provisions of this subparagraph i s not shown, the airplane may be taken off i f an 
alternate airport i s designated which permits compliance with paragraph (b) of this section. 

(b) Alternate airport . No airport s h a l l be designated as an alternate airport i n a dispatch 
release unless the airplane at the weight anticipated at the time of a r r i v a l at such airport can comply 
with the provisions of paragraph (a) of this section, provided that the airplane can be brought to rest 
within 70 percent of the effective length of the runway. 

U, In l i e u of § l i3.11 of Part U3 of the C i v i l Air Regulations, the following s h a l l be applicable} 

U3T.1I Transport category airplane weight l imitat ions . The performance data i n the Airplane 
Flight Manual s h a l l be applied i n determining compliance with the following provisions: 

(a) No airplane s h a l l be taken off at a weight which exceeds the take-off weight specified 
i n the Airplane Flight Manual for the elevation of the airport and for the ambient temperature existing 
at the time of the take-off. (See §S UT.123 (a) (1) and liT.7l;3 (a ) . ) 

(b) No airplane shal l be taken off at a weight such that, allowing for normal consumption of 
fuel and o i l i n f l ight to the airport of destination and to the alternate airports , the weight on a r r i v a l 
w i l l exceed the landing weight specified i n the Airplane Flight Manual for the elevation of each of the 
airports involved and for the ambient temperatures anticipated at the time of landing. (See 8@ LVT.123 
(a) (2) and «T.7U3 ( a ) . ) 

(c) No airplane shal l be taken off a t a weight which exceeds the weight shown i n the Airplane 
Flight Manual to correspond with the minimum distances required for take-off. These distances s h a l l 
correspond with the elevation of the airport , the runway to be used, the effective runway gradient, and 
the ambient temperature and wind component existing at the time of take-off. (See 8§ liT.123 (a) (3) and 
UT.7U3 (a ) . ) I f the take-off distance includes a clearway as defined i n Item 5 of this regulation, the 
take-off distance shal l not include a clearway distance greater than one-half of the take-off run. 

(d) No airplane s h a l l be operated outside the operational l imits specified i n the Airplane 
Flight Manual. (See §8 UT.123 (a) (It) and UT.7U3 (a ) . ) 

? . The following definitions shal l apply: 
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DEFINITIONS 

Clearway. A clearway i s an area beyond the airport runway not less than 300 feet on either side 
of tte extended center l ine of the runway, at an elevation no higher than the elevation at the end of 
the runway, clear of a l l fixed obstacles, and under the control of the airport authorities. 

{Sec. 205 ( a ) , 52 Stat . 9 8 L ; Ii9 n . S . C . L25 ( a ) . Interpret or apply sees. 601, 603, 60U, 52 Stat . 1007, 
1009, 1010, as anended; U9 r . S . C . 551, 553, 55U) 

By the C i v i l Aeronautics Board: 

/ s / John B, Russell 

John B. Russell 
Acting Secretary 

(SEAL) 


